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(54) VARIABLE TORQUE-CONSTANT TYPE WHEEL MOTOR 

(57)Abstract: 

PURPOSE: To make a torque constant variable, by moving in a 
sliding way a rotor magnetic substance provided on the outer 
periphery of a rotor according to the rotational speed of a 
wheel, and by varying the respective flux linkages generated by 
a stator and the rotor magnetic substance. 
CONSTITUTION: A variable torque-constant type motor 10 is 
provided in a wheel 1 2. A rotor main body 20 is fastened to the 
wheel 12 by bolts 16, 18 via a wheel flange 14. To the rotor main 
body 20, a rotor flange 40 is fastened, and a weight 46 is 
provided on the rotor flange 40 in a sliding way. Thus, when a 
current flows in a coil 38 and the rotor main body 20 is rotated, 
the wheel 12 is rotated, and a vehicle travels. At this time, the 
weight 46 is rotated as the rotor main body 20 is rotated, and it 
generates a centrifugal force. Thereby, a magnet base 28 is 
moved while opposing to the energizing force of a return spring 
52, and it is stopped in the position wherein the centrifugal 
force is balanced with the energizing force of the return spring 
52. Therefore, the positional relation between a magnetic 
substance and a stator 32 can be varied, and the motor 10 can 
be driven from a low rotational speed to a high rotational speed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The stator which fixes in housing and generates magnetic flux, and Rota which it is supported 
by the axle rotatable by the inside of said stator, and is rotated united with a wheel, It is arranged at the 
periphery section of said Rota. The magnetic substance which can slide on the rotation shaft of the 
Rota concerned in parallel, The connection member which connects the weight which rotates united 
with Rota and slides on radial, and said magnetic substance and said weight, The return spring which 
gives the energization force of acting in the direction which counters the centrifugal force which joins 
said weight to said magnetic substance when a wheel rotates, The torque constant good transformation 
wheel motor characterized by ****(ing), carrying out sliding migration of said magnetic substance 
according to the centrifugal force which joins the weight generated according to a wheel rotational 
frequency, and making a torque constant adjustable by changing the number of linkages of the magnetic 
flux which the magnetic substance and said stator concerned generate. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
danages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the structure which carries out adjustable [ of 
especially the torque constant ] about amelioration of the motor built in the wheel used for an electric 
vehicle. 
[0002] 

[Description of the Prior Art] From the property that neither silence nor exhaust gas is in recent years, 
although development of an electric vehicle is active and is restrictive use, partly, it is already put in 
practical use. 

[0003] There is a method of building in and driving a motor for every wheel as a drive method of this 
electric vehicle. Compared with the method which distributes the output of a single motor to each 
wheel, this method can omit the components and tooth space of a transfer system, and has the 
description that that transfer loss can also be abolished. 

[0004] However, since it builds in a wheel, in order to acquire mitigation of the bottom load of a spring, 
and a good handling property further, a motor part needs to be designed lightweight and small. For this 
reason, a permanent magnet type motor is used for this wheel motor as a motor format in many cases. 
Moreover, since the motor of this format has the unnecessary exciting current, there is no copper loss 
generated with an exiting coil, and, therefore, it is efficient. However, since the magnetic flux generated 
with a permanent magnet was always fixed, it was difficult to make it the motor covered from the low- 
speed rotation (at the time of low-speed transit) which needs big torque to the high-speed rotation (at 
the time of high-speed transit) as which comparatively small torque is sufficient. According to Japanese 
Patent Application No. No. 5597 [ four to ] which is the proposal of these people's point, the Rota shaft 
orientations are made to carry out sliding migration of the magnetic substance prepared in Rota with an 
actuator, the magnetic flux interlinked between this magnetic substance and stator is changed, and the 
configuration which controls a torque constant is shown. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in order to slide the magnetic substance in 
conventional equipment, the actuator which consists of an oil hydraulic cylinder or a hydraulic pump 
need d to be formed, and the control section which computes and controls the travel of this actuator 
needed to be prepared, and there was a problem that components mark and weight increased for this 
reason. Furthermore, there was a problem that control delay arose according to the time amount and 
the actuation delay of an actuator which calculation of a controlled variable takes. 
[0006] this invention is made in order to solve the above-mentioned trouble — having — sliding — the 
movement magnitude of the movable Rota magnetic substance is changed according to a travel speed 
by the simple configuration, and it aims at offering the torque constant good transformation wheel motor 
characterized by making a torque constant adjustable. 
[0007] 

[Means for Solving the Problem] In order to attain th above-mentioned purpose, the torque constant 
good transformation wheel motor concerning this invention The stator which fixes in housing and 
generates magnetic flux, and Rota which it is supported by the axle rotatable by the inside of said 
stator, and is rotated united with a wheel, It is arranged at the periphery section of said Rota. The 
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magnetic substance which can slide on the rotation shaft of the Rota concerned in parallel, It has the 
return spring which gives the energization force of acting in the connection member which connects the 
weight which rotates united with Rota and slides on radial, and said magnetic substance and said weight, 
and the direction which counters the centrifugal force which joins said weight when a wheel rotates to 
said magnetic substance. 
[0008] 

[Function] This invention has the above configurations, carries out sliding migration of the magnetic 
substance arranged at the Rota periphery according to a car rate, i.e., the rotational speed of a wheel, 
changes the number of linkages of each magnetic flux which a stator and the Rota magnetic substance 
generate, and makes a torque constant adjustable. Sliding migration of the above-mentioned magnetic 
substance is performed by resisting the energization force of a return spring according to the centrifugal 
force which joins weight. 
[0009] 

[Example] Hereafter, the suitable example of this invention is explained according to a drawing. The 
configuration of the example of the torque constant good transformation wheel motor which drawin g 1 
requires for this invention is shown. The torque constant good transformation motor 10 was formed in 
the interior of a wheel 12, and has fixed the Rota body 20 of the torque constant good transformation 
motor 10 on the wheel 12 with bolts 16 and 18 through the wheel flange 14. Therefore, a wheel 12 is 
also rotated by rotation of a motor 10. 

[0010] The Rota body 20 has the shape of a cylindrical shape, and is supported by the shank 22 of a 
motor 10 rotatable at two bearings 24. Furthermore, serration 26 is formed in the Rota body 20, and the 
magnet base 28 which has serration 28a which fits into this serration 26 is arranged possible [ sliding of 
wheel shaft orientations ]. In this magnet base 28, the permanent magnet 30 is arranged at that 
periphery section. 

[001 1] The stator 32 of a motor 10 has been placed in a fixed position by housing 34, and the core 36 
which carried out laminating formation of the magnetic-substance plates, such as the silicon steel sheet, 
has countered said permanent magnet 30. The coil 38 is wound around the core 36, magnetic flux 
occurs by the electric power supply to a coil 38, and this magnetic flux interlinks with a permanent 
magnet 30. 

[0012] The description of this example is the point that the Rota flange 40 is fixed to the above- 
mentioned Rota body 20, and weight is prepared in this possible [ sliding of radial ]. It is fixed to the 
Rota body 20 with a bolt 42, and the Rota flange 40 is rotated united with the Rota body 20. The weight 
guide 44 is formed in this Rota flange 40. Weight 46 is dedicated to the interior of owner Perilla 
frutescens (L.) Britton var. crispa (Thunb.) Decne. in the shape of a cartridge, this weight 46 is 
restrained by the wheel hoop direction with the weight guide 44, and specified quantity sliding is possible 
for this weight guide 44 to radial. This weight 46 and the above-mentioned magnet base 28 are 
connected by the cable 48, and in order to correct that the mutual sliding directions differ, fixed 
arrangement of the block 50 is carried out at the Rota flange 40. Moreover, when the magnet base 28 is 
located in the left end of serration 26, weight 46 is connected so that it may be located in the innermost 
part in the movable range. Furthermore, the return spring 52 is arranged between the Rota flanges 40 so 
that the energization force may be given to the magnet base 28 leftward in drawing. 
[0013] Next, actuation is explained. In the condition that the car is standing it still, a wheel is not 
rotated, but the location of the magnet base 28 is located in the location shown in the left end of 
serration 26, i.e., drawing 1 , with a return spring 52, at this time, an opposed face product becomes max 
and the number of flux interlinkage also serves as max. Therefore, the torque constant of a motor 
serves as max and will be suitable of a torque constant at the time of the low-speed transit at the time 
of the car start which needs high torque etc. 

[0014] If a current flows in a coil 38 and the Rota body 20 rotates, a wheel 12 will rotate and a car will 
run. As mentioned above, in order to take and rotate to rotation of the Rota body 20, a centrifugal force 
occurs, and weight 46 resists the energization force of a return spring 52, and moves the magnet base 
28 where this centrifugal force is connected by the cable 48 in the direction of drawing Nakamigi. And 
the magnet base 28 stops in the location where a centrifugal force and the energization force of a 
return spring 52 are balanced. Drawin g 2 is drawing having shown the condition of having moved to the 
movable range right end. In this condition, the number of flux linkages decreases, and a torque constant 
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also becomes small and it will be in the condition of having been suitable for high-speed rotation. That 
is, when the number of flux linkages decreases, it becomes small, and a reverse electromotive voltage 
also decreases and high-speed operation of a torque constant (= reverse electromotive voltage 
constant) is attained more as compared with the motor of a magnet cover half. 

[0015] Moreover, the output torque characteristic over a rotational frequency can be changed making 
the spring property of a return spring 52 into a nonlinear characteristic, and by setting up as the 
energization force remains, even when an initial load 28, i.e., the magnet base, is in a spring at a left end. 

[0016] Other examples are shown in drawing 3 and, in addition to the return spring 52, the oleo damper 
60 is formed. By this, when the wheel lock at the time of a slam on the brake arises, it has prevented 
that weight 46 collides with return and the weight guide 44 rapidly. 

[0017] As mentioned above, in two examples, as for weight 46, it is desirable to be arranged at equal 
intervals in the hoop direction, and they are the same also about a return spring 52 or a damper 60. 
[ two or more ] For example, it is possible to arrange three pieces for weight 46 and a return spring 52 
by turns [ each ] every 60 degrees respectively etc. 
[0018] 

[Effect of the Invention] As mentioned above, according to this invention, by the simple configuration, 
i.e., the centrifugal force which prepares weight and joins this, the magnetic substance can be moved 
and the physical relationship of this magnetic substance and stator can be changed. Thereby, operation 
becomes possible from low-speed rotation quantity torque to high-speed rotation low torque. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the configuration of the suitable example of the torque 
constant good transformation motor concerning this invention. 

[Drawing 2] It is an important section sectional view explaining an operation of an example. 

[ Drawing 3] It is the sectional view showing the configuration of the example of others of this invention. 

[Description of Notations] 

10 Torque Constant Good Transformation Motor 

20 Rota Body 

28 Magnet Base 

30 Permanent Magnet 

32 Stator 

46 Weight 

48 Cable 

52 Return Spring 



[Translation done.] 
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